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§100+ BASED PROCESSORS INSTALLATION GUIDE 


INTRODUCTION 


The IMS $1@0+ series of processors provide users of IMS 
systems with a new generation of high performance products. 
The purpose of this document is to explain the physical 
requirements for installing the S$18@+ processor boards. 
Instructions are included for the 8@186—-based 1230 master, 
the 8@186-based 1240 user, the Z8@B-based master/user, and 
the 1320 Z8@B-based user. 


The scope of this decument is strictly hardware system 
installation oriented. For software installation or com- 
ponent level troubleshooting, refer to the appropriate 
documents. (References -—- Appendix B). 


It is recommended that all appendices of this document be 
briefly reviewed prior to reading the main text so that 

an appreciation of their contents may be gained. (The 
appendices cover board connection illustrations and special 
considerations). : 


D. Johnson/Z23MARBS 


ra 


a 
— 


A. 


» SYSTEM OVERVIEW (Reference Illustrations in Appendix D & £) 


Sia@a+ Hardware 


noon came saase arom meene Toten faTeE (eee RengY coupe queue omnes annem 


$1@@+ systems consist of a SIMZ+ master and Sia@a peri- 
pherial controllers, and may include Si@a+ user praces— 
sors and wnon-Si@a+ user processors. If a 1es2 
master processor is used, a 126% memory board is alse 
required. 


Non-Sif@+ masters carmot be used as masters in Sid@i+ 
systems; however, non-Si@d+ user processors can be 
used in S1#2+ systems. Masters can be run without ary 


cv —¥--% "54 ormcessar boards te meena ries os Sirvricie mise system 
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In Si@G+ systems, the Si@d+ master communicates with 
roam Sifz+ beards via the Sidi bus. It communicates 
with Sig@it+ boards via the S1i@@+ bus. The Si@@+ bus 
uses a 26 conductor parallel data cable for paraliel 
data transfer and a separate daisy chair cable fear bus 
access control. 


A typical configuration might be: 
1-123@ Master \ 


|---—) Siaa+ 
4-124 Lisers / 


ts 


i- 93@ Floppy centrolier with twa 5" floppy drives 


1-110@ Winchester controller with a 44 MB Win- 
chester 


7-119% RS-2Se Paddie cards 


Plus five terminalis and two serial orinters 


Serial I/0 


$1@@+ orecessors use external ocaddleboards for serial 
I/O interfacing. This scermits a serial channel ta be 
RS-c3e ar RS-4c2 compatible by simoly changing paddlie— 
boards. Each Sifa+ processor has two seriai I/0 ports 
which are cormmected ta the paddieboards via a 14 cor- 
ducter cable. Preavisicans are aise made for switching 
a user processar through the master in 1614/6124 
systems, sao that the system conscle can be used by a 
user Following system boot. 


(a 
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II. SYSTEM OVERVIEW (continued) 


Cs Precautions 


To ensure reliable operation, check your systems for: 


1. 


ro 


Board compatibility. 


The following Si@@ boards will work in S1@@+ 
systems without any special considerations other 
than preper shuntings 


938 DMA Floppy Controller 

1108 DMA Winchester Controller 

1128 QIC-@e Tape Interface Controller 
1230 80186 Master Processor 

1240 80186 User Processor 

1270 Z8@B Master/User Processor 

ig2ea@ Z8@B User Processor 

1262 1 Megabyte RAM Board 


The following S18@ boards will work reliably 
in Si@@+ systems orovided the instructions in 
appendices F and G are complied with: 


42/1 8000 Fleppy Controller 

430 aaa Floppy Controller 

480 Serial I/0 Irterface Board 

4390/1 Hard Disk Controller 

6300/1 Serial/Parallel I/0 Irterface Board 
74a User Processar 

820/1 Winchester Controller 

862 User Processor 

1981 User Processar 


Boards not listed above may not work praperly in 
5180+ systems. 


The S1@@+ parallel data cable is a durable, fully 
tested assembly. However, rough handling of this 
cable can cause damage to the cable in the area 
ef the cormectors. Users should therefore treat 
the cable with care, especially when removing 

it from the 5128+ boards. 


If you have an existing system with Winchester 
drives, etc., it is reccommended that you back up 
all files before you begin S1@a@+ installation 
procedures. 
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General 


Field installation consists of the following: 


i. 
ge 
4. 
ae 


6. 


Board Inspection 

Beard Shunting 
Paddileboard Installation 
$1i@@ Board Installation 
Si@a+ Board Cabling 
Non-Sia@@+ Cabling 


These steps are discussed in detail below. 


i; 
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All beards shipped from IMS have been thoroughly 
tésted. However, oreblems can arise during hand- 
ling of the boards, sao it is recommended that each 
board be visually inspected before installation. 
Things to look for include foreign matter on the 
beard, ICs which may not be fully inserted in their 
seckets, bent cormector pins, gouges in traces, 
etc. 


sane comes qnaey apres aeons eat antes emacs sane aeeen ovens sree 


Controllers and non-Si@@+ user Boards should be 
shunted ir accordance with their respective 
instruction guides. Make sure you check 
appendices F and G for special considerations for 
these boards when used with S1@4@+ masters. 


$1@2+ boards are shunted according ta instruc— 
tions contained in sections III-B - IITI-E of this 
decument. These shunts determine whether the 
board is used as a master or user, its address in 
the $1@%+ chain, and its mode of operation. 
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III. INSTALLATION - A. General (continued) 


Shunting for the S$1@@+ chain is based om the 
boeard’s physical location in the chain and its 
address. All boards have equal oricrity on the 
$1a@@+, regardless of their shunting. The master 
board may be the only S1i@@+ board in the system 
or it is the first in a series of S1@@+ boards. 
The "first board” in the Si@%+ chain must be 
Closest to the front of the backplane and the 
"last board” is farthest from the front (see 
appendices D and E). 


The master board is always shunted ta address @. 
User boards may be shunted from address 1-32 
€(1-1E HEX). DO NOT shunt a board at address 31 
CIF HEX). For simplicity and ease of maintenance, 
the physical location and address should be or- 
dered similarly. (ie. First board (master) - 


ADDR @, second board, ADDR 1, etc.). 


Paddleboard Installation 
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Install paddleboards for each S1@@+ serial I[/0 
channel that is to be cormected to an external 
device. The paddleboards are installed on the IMS 
backpanel with the component side up. Use twa 
standard female screwlocks to mount the saddle- 
boards. Make sure that the paddieboards are 
securely fastened ta the backpanel as the naddle- 
board ground is supplied by its comtact with the 
backpanel. 


The 14 conductor paddleboard cable should be coan- 
nected ta the paddleboard when it is installed, as 
later installation can be cumbersome. Make sure 
that the connector is aligned with the header on 
the paddleboard. 


Sia@@ Board Installation 


SURO? epeey waren conan taeve qnaee arene seems tamer nae anAOD nCeRe enene MeneT Green ahan AAW BORED GOReD WARE OF EE 


$i@@+ beards should be installed in adjacent Sima 
slots, for ease af Si@a+ cabling. The master is 
shunted as the first beard and instalied closest 
ta the front of the back pliane. Users with in- 
creasing addresses are installed behind it. Wher 
installing boards, ensure tnat the ooarc is gerntc- 
ly, but firmly, seated in its slat. 


mm 
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» INSTALLATION - 4 General (continued) 
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It is recommended that cables be irstalled in 


the order discissed nere, to allow ease of in 
stallation. (See apperdices D and €E). 


a. Daisy Chain Cable: 


J5 is the $1@@+ daisy chain cormector and 
must be carmected on all S1l@2+ beards in 
multi-user systems. It is cormected from 
J5-2 on the first board te JS-1 on the next. 
Each J5-2 is cormected ta J5-1 on succeeding 
boards. No cornmection 16 made to JS-1 on the 
first board or to J5-2 on the last one. Each 
cormector aor the daisy chain cable must coan- 
nect to a board until the iast board is corn- 
nected. 


b. Parallel Data Cable: 


J6& is cermected on all Si@@+ boards in a 
multi-user system using a single 26 conductor 
flat cable with multiple cormectors. Handle 
this cable with care as excessive twisting or 
Pulling on it can create internal sional 
shorts. 


Use a cable size appropriate for your system. 
For instance, doa not use a 2@ cormecteor cable 
in a 3 user system, when a 3 cormector cable 

will do just as well. 


c. Conscle Switching Cables: 


If it is desired toa use the console in a 
1618 or 81% system as the terminal for the 
first user following system boot, a console 
switching cable is installed: 
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III, INSTALLATION - @. General (continued) 


1). With 1240, 1320 users (see Appendix D). 


Cornmect a 3 conductor cable from 1248 J2 
to 1230/1270 Ji. The pins which are 
cormmected are: 


123@/1270 Ji__ | 1248/1320 _J2 
1 
Ground 1 | s 
User Transmit 2 j 2 
User Receive 3 | 3 


ra 


1272 Users (see Appendix £) 


With the 127@ user precessors, the con- 
nection is made with a special cable 
from J3 on the user to J1 on the 123@/ 


1274 masters: 


i230@/127@ Master__Ji__|_ _ie¢7@ User __J3 
I 
User Transmit a j 6 
User Receive 3 | if 


3). Other nomn-Sid@+ users (see Appendix G). 


Consaie I/0 Cable 


For 1614/8180 systems, the built in CRT 
terminal controller may be cormected to Jz 

of the master in a sinole or multi-user 
system. This cornection is made with a three 
cornductor master/user cable from J2 on the 
1230/1278 board to J5 on the video board 

(IMS 1862 series). The following pins are 
interconnected: 


les@/ie7a Je 1. 106@_ JS 
| 
1274 Receive 1 | Kd 
1278 Transmit Kod H 1 
Ground 3 | 3 


(Notes For IMS 664 series video boards, the 
external RS-2Se2 connection must be used, as 
JS an the 662 is not compatible with the 
ic7@). 
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INSTALLATION —- &. Generali (continued) 


e. Paddleboard Cornnectiars: 


J3 is the serial 1/0 pert "A" cearmector and 
is usually used for the board's terminal I/0 
device. Port B (J4) is usually used far 
ether 1/0 devices (printers, etc.). JS and 
J4 are cormected te the serial driver paddie— 
boards using the 14 conductor flat cable from 
the paddleboard. Make sure that twists in 
these cables are minimized. , 


crore conen james camer eaten enneh eneme aneee comes eee mer canet cenme aven nance 


Cormnmect any other cables (contreilers, non-Si@d+ 
users) not yet cormected. You should now be ready 
toa boot from the distribution diskette. If prob- 
lems occur, refer to section IV, test/trouble- 
shooting oroacedures. 
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INSTALLATION (continued) 


B. 


The 123@ is used as a master processor board in 
multi-user systems or as the only processor in single 
user systems. The board is based on the 8 MHz 80186 
processor, with two serial I[/0 ports, a non-volatile 
real-time clock, and 8K bytes of EPROM. It requires a 
1260 memory board in the system for operation (alder 
IMS memory cards will not work). It communicates with 
$1@@+ users via the S1@@+ bus, and with peripheral 
controllers and non-S1i@@+ users via the Si@@ bus. (See 
Figure III, H-i). 


Following inspection of the board, moadify the factory 
shunting of the board ta fit your application. 

(Notes Address shunting is not necessary as the 
master is always address @). 


1. Shunt JA use is determined by the presence or 
- absence of S1@2+ users. 


a. For use as only S1@@+ card in system: 
(That is, use in a Single processor systen, 


or as a Sif@a+ master with all Si@@ user 
processors). 


1 3 
F nae - 
b. For use with Si@@+ users: 
1 3 
rs == ee : 
rm Shunt JB is used to allow the 1235@ ta come up in 


a diagnostic mode on reset. It is accessibie 
fram the top of the board when the board is in- 
stalled. 
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INSTALLATION -— B. i238 i186 Master Set-Up tcontinued) 


Se 


Ae For normal operation (Cautea beast): 
JB 
IPL ot : TEST 
i 3 
b. For diagnostic use (see section IV): 
JB 
TRL ; a TEST 
1 3 


Shunt JC?s use depends on the presence or absence 
af older IMS users or serisheral carntroallers. 


a. Normal I/O cycie. For use when oniy the fol- 
lowing dDcards are used: 


930, i100, 1120, i238, 1248, 1268, 127a@, 1320 


i 3 
be Extended I/G cycies. For use with any board 
mat Listed above. While this shuntirg will 


Cause the orecessor ta access some boards more 
Slowly. in mast apolications, the impact will 
be much less than a 1% decrease im soeed, and 
Will be unnoticeable to the user. 


The lithium battery (Bl) has a life expectancy of 
over a year. Toa regoliace it, remove the existing 
battery and replace with a BREeSses or equivalert. 
The reali time clock will need ta be re-initialized 
under the caperating system following tnis oreace- 
dure. (See DATE command in the user’s guide). 
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A1230 186 MASTER PROCESSOR 


[ai [console switching connector-from first user 
2 [port A to console connector 
rsa [serial port BSCS 
rs [$1004 daisy chain cable SCS 
ru | S100+ paraliel data cable 
CJA | S100+ options shunts SSS 


| JC | extended 170 cycle _ | | 








FIG. lll B-1 





The 126% dynamic RAM card is configured as a 256 KB, 
Sic KE, or i MB card. OQriy one if6@ may be installed 
per system. Normaily, the only snunting required in- 
volves setting the board for the proper memory size: 


Cony 
D 


644K DRAMS . . “ 256% DRAMS 


For 256K and 1 MB systems. the ooard sheauid be fully 
stuffed. If only half stuffed with 256K parts to give 
Sic KB, oniy BANK @ is stuffed with 256K parts. (See 
Figure fff, C-i). (BANK @ is the low half, BANK 1 is 
the tep half of memory). 


Ta make proper use of available memory, the O5 must be 
comfigured with the praper memory size. (See your 
TurboDOS installation guide). 


Shunt JH is provided se that a Si¥@! board can disable 
the memory by asserting the PHANTOM Si@@ line. For 
aimost ail applications it is left cper:. Installing a 
shunt enables the PHANTOM functicm. 
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ea ee 


BANK 1 


eae ee ae 


BANK 0 


Hes | a | | Sf | | | 


er ee 


BANK 0 





A1260 ONE MEGABYTE MEMORY BOARD 


shunts for 64K or 256K DRAMS 
| JB | phantom shunt | 


FIG, Ill C -1 
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INSTALLATION ‘(cantirued?) 


D. 


The 1240 is a user processor in multi-user 5S1@@+ 
systems. The if¢4@ has an & MHz 82186, = serial 

i/0 ports, SK EPROM, and up to i@e4k of memory. It 
communicates with a 12348 ar 1274 master precesscar 
Via the Si@v+ bus. 


Shunt ing 

fr nF 1 oe. 8.9 2 TH. wm a ap, gree gree, seen. geen, che = _4P. oe, - de bn pe fe, woe ene, peed wart 000, yooh « . - hee Fae non ctor oon, gure, alee or. 7 
fe, bE LPL LPI SLU LRG NE wilt PS AT = eit y HELL Bb i YY wilits CAL. & tut JF 
shunting of the beard ta work in your apolication. 


3 iS 
s s « = s 
z 3 z 2 2 
a s a 2 = 

£ i3 


See Appendix C for proper address shunting. 
Oniy use address 1-3@ (1-i1EH). 


2. JC determines if the preresser is toa come uo 
im diagnostic mode on reset. ft is accessible 
fram the tep of tne board. 

An To come up normally (aute bat): 
TPL i 3 TEST 
De Ta come up in diagnostic mode: 
TRL i g TES? 
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Iii. INSTALLATION —- D. 1248 186 User Set-Up (continued) 


ro 


: JB determines whether the board is physically 
last in the 519@+ chain. This position does not 
impact its pricrity or performance of the system. 


a. Intermediate board on S18@@+ chains 


tl 


nee 


~~ 


b. Last board on S1@@+ chains 


4 JD allows use of 64K or 256K DRAM chips. It 
sheuld be factory set and should not require ad-— 
justment. The board should be fully stuffed if 
256K or 1 MB is used. If Sick is used, only 
BANK @ should be stuffed. (See Figure III, D-1). 


a. For 64K DRAMS 


Bank @ _ i | Bank 1 


ae ndkaamntconand eee qeene canes roee 
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III. INSTALLATION -— D. 1240 186 User Set-Up (contirued) 


b. For 256K DRAMS 


Bank @ _ i i _ Bank 1 


(From the top of the board, the first and third 
memory rows comprise Bank @, and the secend and 
fourth comprise Bark 1). 


pd 
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A1240 186 USER PROCESSOR 






|YA|S100+ address 
| JB |S100+ last user shunt 
| YD | 64K DRAM/ 256K DRAM shunts 














FIG.IIl D-1 


Tit. INSTALLATION -— (continued) 


EL 1270 Master/User 


The IMS 127@ board operates in IMS comouter systems 

aS a system master or user CPU board. The board is 
based on the Z8QB processor with 128K of memory, 8K of 
PROM and two (2) serial I/0 ports. 


Le 1278 used as master processer: 


Orient the board with the IC side facing you with 


he ben 4 thik si 
the S188 cornnectors towards the betteom. Refer te 


Figure i for the following steps: 


Ae JA (5148+ Options) 


i 1 
| i 
Single . multi-user : multi-user 
UuSEr! Master with no Master with 
_ Si@@+ Users: Pi Sia@vt+ Users: 
3 3 


b.° JB (S1a%+ Address @) 


tJ 
fs 
Ch 
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III. INSTALLATION - 


eG. 


E. 127@ Master/User (continued) 


JC (Test Shunt) - Install only if it is de- 
sired to come up in test 
mode. 


ro 


JD (Master/Slave options) Install as showns 


m Fe ‘ {—--- RDY ok shunt 
‘ . * {-—-- XRDY ok shunt 
* ‘i ‘ {--- Master shunt 


JE (Interrupts) Install as shown. This will 
enable $128 interrupts VIQ2, 2, 4, 5, 7. 


1 3 
VIG a ee 
viz re 
VI4 a ae 
VI5 dees 
VI7 ae fet dae 

i3 15 


JF (leave open) 


used as user processors: 


JA (5100+ Contrel) 


1 1 
Intermediate ‘ Last 
Board on Board 
Si@@+: : Si@@+: 
I 
3 3 
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. INSTALLATION -— E. 127@ Master/User (continued) 


JB (5180+ Address) 


One 3 & 9 12 is 
2. es a s s 14 
i 4 7 id is 


Setting the orenper board address is based 
on the binary address as shown in Annendix 


ea oe 3 3ST J Week Wook toed 5 ot wet ae oor 
C. 


JC (Test Shunt) - Install only if it is de- 
sired to come up in test 
mode. 


— 


re 


JD Master/User Options 


i 3 
: ~ 230 fe Ghunt “parked” 
. 2. os) fee Shunt “parked" 
. ss) feo «User shunt 

7 9 | 


JE (Al1 shunts "parked") (No $100 interrupts 
are used). 


B. Johnson/2e&SmMarRses 


iY) 
aes 


Iii. INSTALLATION - E. 1270 Master/User (continued) 


f. JF: Leave the shunt jack open 


The lithium battery (Bi), has a life expectancy of 
over a year. To replace a worn-out battery, re- 

move the existing battery and replace with a BR2@se5 or 
equivalent. The real time clock will need to be 
re-initialized by the cperating system following 

this procedure. 
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Z80B MASTER / USER PROCESSOR 





[a1 [console switching connector - from first user 
[s2 [port A to console connector 
Pup |St00+ address SSCSCS*S 
[sD | master/user options SSS 
[se [$0 interrupts SSCS 
[uF [notused SSS 




















FIG. Il E-1 


Iii. INSTALLATION (continued) 


: 1320_Z89B User Set-Up 


Not available at present time 


ILLUSTRATION 


4.4 12 __ USER/ 
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TESTING/ TROUBLESHOOTING 


Assuming that all of the hardware installation procedures 
have beer followed correctly, your S1@@+ system should come 
up aS a single user system on the distribution diskette. 

All of the beards were thoroughly tested by IMS technicians. 
However, because of the number of installation steps neces-— 
sary, handling, etc., the system may not work at first. This 


- section prevides a precedure for hardware debugging a S1@@+ 


system that is not working properly. Once a working system 
is achieved, proceed to your installation guide for in- 
structions on comfiguring a multi-user OS. 


Refore begirming a troubleshooting procedure, it is strongly 
recommended that a detailed visual inspection of the system 
be made for impreperly installed cables, missing boards, - 
missing cables, etc. A large portion of the problems with 
any system frequerntiy can be found by doing this first. 


Refer tea the following sections for instructions based on 
your symptoms s 
$124@+ Master fails to boot IV-A 
5igg+ Master boots, but no Si@a+ Users Boot IV-B 


5igg+ Master boots, only same S1@@+ Users 


boot IV-C 
$i2@%@+ Master boots, non-Sifa+ Users 

da riot IV-D 
Shunting Sivgg+ boards for test IV-E 


i 
fl 
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IV. TESTING/TROUBLESHOOTING —- (continued) 


A. Si1@@+ Master Fails To Boot 


1. 


oe 


Check the disk controller cabling and master test 
shunts for proper installation. (See sections III- 
B and III-D). 


On 1278 masters, inspect shunts JD and JE to 
insure they are correctly installed (see III-E). 


Change the test shunt on the master to test mode 
(see IV-E). Reset. The monitor page should come 
up. If it does, go to step 5. 


If the monitor does not come up, and if available, 
switch to a different paddleboard and terminal. 
(Or, if in a 1610/8180 series system, switch from 
using J@ with the console to using J3 with a 
paddleboard and external terminal). If this works, 
isolate the problem to the terminal, paddleboard, 
or cabling. If it still won’t come up, return the 
board for repair. 


Test board operation by typing: 


Q {return for the 1270 


Q 400, FFFD ‘return) for the 1230 


The monitor should output a "memory test" message 
followed by an incrementino count. If this fails. 
to occur or if ather data is acutput: 


1274 - return the board for repair 


123@ - If possible, swap either the memory 
or the 123@ with another. If it now 
works, return the swapped out card. 
If both fail and eliminating one ar 
the other as the prablem isn’t pos- 
sible, return the 123@ and the i262. 


reo 
Mm 
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IV. TESTING/TROUBLESHOOTING —- A. Si@@+ Master Fails Te Boot - 
(continued) 


6. Return the test shunt to its original position. 
Try to boot again. If the disk drive does rot 
light, the problem may be with the disk drive or 
disk controiier. iErnsure the ficscopy isn’t in 
Dackwards}. If possible, replace them and try 
again. In ary case, verify the controller’s 
shunt ing. 


re Remove all unused boards from the bus. If the 
system now boots, reinstall the cards ane at a 
time until the culprit is found. 


8. If none of the above helps, return the master if 
it is a 127%. If the system has a 1252 master, 
attempt to isolate the problem to the 1230 versus 
the 1269 memory if possible. If the i23@ is the 
faulty board, return it. If not, return both the 
1238 and 1262. 


i? .vonmsan/2oMaARGS 


IV. TESTING/TROUBLESHOOTING —- (continued) 


R, 


Master Boots, Ne S1@@+ Users Boot 


te 


Se 


Verify that you closely followed instructions 
found in the TurboDOS installation guide for 
multi-user software installation. 


If there is only 1 user, follow the procedure in 
IV-C., then go ta 3, if that works a.k. 


Verify that the bus priority cable (on JS) and 

26 conductor cable are properly aligned and 
installed. Care must be taken that the priority 
cable runs from JS pin 2 on S1@@+ cards to J5 pin 
1 on the card behind for every 5180+ card in the 
system. 


Verify the first/last shunts (123@-JA, 124@-JC, 
1278@-JA, 132@-TBD) on each card. Place each 


card into test mode. On reset, each user should 


display the monitor on its terminal. (Except a 
user switched through the master on a 161@/81@ 
system. It will need its own terminal on J3. You 
Can move anather paddlebcard cable to it. If all 
comes up, go on to 5. If the monitor fails toa 
come up on a user, try a different terminal, 
paddleboard, and cables. If it still fails, re- 
turn it for repair. If you find a bad card, re- 
move it, reconfigure the system to a non-test 
mode, and attempt to boot again. i 


Now, test the Si@@+: (See IV-E for error explana- 
tion). 


Type 


A ADDR <(RETURN> 


For each board on the S1@@+, (ADDR is the 5i@a+ 
address (HEX)). If the response to this is a 
prompt (>) fer all boards, go on to 6& If errors 
2-11 occur, remove the board and return it for 
repair. If error i occurs on all users, recheck 
the shunting and cabling on all boards. If the 
problem persists, it is likely that the master 

is defective. 


ra 
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IV. TESTING/TROUBLESHOOTING - B. Master Hoots, No S1@@+ Users 
boct (continued) 


6. For each user, type: 
L 4@@@ (RETURN) 
At the master, type for each user: 
P ADDR, 4000, 4@FC, V@ (RETURN) 


Where ADDR is the HEX address of the user. After 
typing this, both the user and master should re- 
turn a prompt. Hit <ESC> at the master if it 
does not return a prampot. If nene of the users 
respond properly, the problem is with the master 
shunting, Sid@a+ cabiino, or the master is bad. 

If a bad user is found, remove it, reconfigure 
system in accordance with the installation in- 
structions, and attempt to boot again. 


oe = Tr z 2" ALse SAA 


IV, TESTING/TROUBLESHOOTING - (ceomtinued) 


C. 


Some S1i@@+ Users Boot, But Not AlL. 


<3 


Remove all the failing users but one. Reinstail 
the S$18@@+ system per section [I1I. This procedure 
should be fellowed with oniy one failiro user at 
atime. If consele switching is used, skip to 3. 


Ensure that the terminal is properly connected; 
test it by moving the serial I/0 paddiebeard cable 
to a known gocd master or user board. Try ta baat 
again. If successful, ga to 4. If the terminal 
still fails to werk, trace the preblem ta cablino, 
paddieboard, ar terminal through precess af 
elimination. 


For console switched users, inspect the cabie 
betweer the user and master for proper instal—- 
lation. If available, cearnect a known goad term— 


inal to JS and see if the user will boot. If not, 


proceed ta 4, keeping the terminal cormected. If 
the user boots, then ensure that the console 
switching ootian was selected proaperiy during 
TurboDOS installation. If sa, the master conscle 
Switching circuit may be bad. If passible, verify 
this with another user. If it still fails tea 
Switch, return the master for repair. 


Power down, shunt the user board for test (see 
section IV-E), and reset. The monitor should 
come uo on the terminal. if not, return the 
board for repair. 


If the monitor comes uo, type 


}Q ¢return) (far i 
>Q 1000, FFFO@ (return) (far i 


27 is} 
4s > 


The moniter should then resoond with "memory 
test", and begin a Slow count. aif it faiis te dn 
this or if it outouts anvthing other than the 
Ssirgle line count, return the board for repair. 


Type 


esc) 


ta return toa the menitor. 
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IV. TESTING/TROUBLESHOOTING — C. Some Si@d+ Users Boot, But Not 
All (continued) 


6. 


5i1@@+ Tests: (See IV-E for error explanations). 


Enter 


>A ADDR ‘(return 


Where ADDR is the HEX S1i@@+ address of the user. 
The monitor should respond with a prompt 0). If 
sa, noc on te the next sten. If there is na promot 
er if error 2-11 occurs, return the board for re- 
pair. If error 1 occurs, closely inspect the 
parallel data cable (J6és), and the daisy chain 
cable (on J3s) ta ensure it is cormected 

properly. Inspect the 26 cenductor cable for 
proper installation. Inspect the first/iast 
shunts on all S1i@@+ beards (JA on 1238, JC on 

the 1248, JA om the 1278) for proper installation. 
If no preblem is found, return the board far re- 
pair. 


Shunt the master for test (see IV-E). Reset. 
At the user type: 


L40@0 (return) 
At the master type: 
P ADDR, 3100, S1E@, RO ‘return 


Where ADDR is the Si@@+ address of the user, in 
HEX, (Appendix CC). An incrementing ccaunt should 
appear. 


If a self test errar cccurs, refer to section IV-E 
for further guidance. 


If nothing happens, check to ensure that you are 
using the proper address for the user, and try 
again. If nothing happens, return the ooard for 
renair. 
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i¥. TESTING/TROUBLESHOOTING (continued) 


Dd. 


a. 


If it does all of the above properly, ensure that 
you have aliowed for enouoh users in your TurboDOS 
installation. If sa, reinstall the system with 
the suspect user, and try to boot anpain. If this 
fails, return the board for repair. 


Si@a+ Master Boots, SIMA Users Do Not 


i. 


Verify that you closely followed the instructions 
in the TurboDOS installation guide. 


Verify that you have foliowed the instructions | 
found ir Appendix é&. 


Verify that the user processors are shunted 
properly. ; 


If pessible, replace the master S1@@+ processor. 
If the system stiii fails, it is likely that the 


oroblem is with the user(s). If not, return the 
Master for reodair. 
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TESTING/TROUBLESHOOTING - (Ccentirued) 


Siviwi+ Test Made 


each SiM@M+ orecessor can De out inte a test mode by 
changing a shunt. This allows it toa come up, on reset, 
under a mini-monitor which is much simpler than the 

aperatirg system, and which allows isolation of proab- 
lems with better insight te the nature of the preblem. 


The mini-monitor communicates with the user through 
both serial I/O perts. Thus if a printer is cornected 


he om Dart G Fees aime ares a recs Mminsiomonitaor seaak eviskh ost 17 
we eo ay aT 20 Se» SS a Of SNA pA FW ke 


oa toa the printer. 
a Shunting for the 1230, 1242, 1320: 


To place these boards into test mode, move the 
test shunt (located on the top of the card to 
the right of the 26 Pin connector) from 1-2 
(IPL) te 2-3 (test). This may be done while 
power is on. The reset switch must be toggled 
tc allow the mini-morniter to come up. (The 
1244 and isc have mo power-on reset). 


as Shunting For The 1272 


The test shunt for the 127@ is "JC". See III- 
E. It is usually necessary to remove the board 
ta instali it. Installation conmsists of placing 
a shunt aon JC. 


xEANDHOfAz ST CHMmmMonsa 


MONITOR OUTPUT PAGE 


IMS 123871242 monitor 1.0 


aa CLI senueneaneestesaeunease#esss 8 
range eesewensseeeoeoeen#ppere#sene ses 
address List ...eseceeas 
range List wescsseneuns 


@gaa (LI. wean ect uwnnce 
SOU0VSSS oi cies ean was 
range address w.ssenee 
PANIQE swsceseeencenwee 
aaaa dddd CL] ...e.eee 
FAanGe seanet une n wee es 
PP whew a ee wee a 
Fange List wassusecsee 
THA) a ec te eee ees 


Toor. S xxx or RoxXKK. 2 


Ior S ex ar R Xx aeos 


S-1@0+ self test 

boot from disk 

dump memory 

enter to memory 

Fill memory 

ga to pregram 

print this help menu 
input word from i/a 
lead data from S-12@+ bus 
move memary 

send data toa S-1@@+ bus 
output word to i/o 
memory test 

register display 

search memory 

trace 


winch test routines. (dma addrs 44:52) 


Ffleppy test routines (dma addrs 42:52) 


range = address, address address or address i rmrm 


Ficure iV 


i 


cm f 
= 


tJ 
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IV. TESTING/TROUBLESHOOTING -— E. Si@a+ Test Mode (continued) 


~, 


Se $10%+ Test Leop Errors: 


(Destination is board toa which message is cur- 
rently sent. Qna "P ADDR, 4280, 42FC, Va," 
for instance, the message is sent ta the board 
at "ADDR" then is sent back to the master for 
verification, so both are the destination board 
at different times). 


ERROR 1: 
After a request for S1i@@+ control, the 
processcer does not receive a bus grant 
LIKELY CAUSES: 
os Bad daisy chain cable 


Bad oarallel data cable 
ae Improperly shunted user or master 


ERROR 2: 
Precessor was granted bus, but destina- 
tion card did ret acknowledge its 
presence 

LIKELY CAUSES: 
-~ Bad paraliel data cabbie 
= improper address shunting 
= lmpreaper test command 

ERROR 3,4: 
Preacessor cantroal of its Sil@@+ buffer is 
least 


LIKELY CAUSES: 


a Precessor board with error message 
is bad 


hare = rm Fi eee, Ene ce eee ee ae OTE et I 


IV. TESTING/TROUBLESHOOTING - E. Si@@+ Test Mede (continued) 


ERROR 5S: 


On a seiftest (A ADDR ‘(returrn)), oroces- 
sar fails to set its end of messane in- 
terruot 


LIKELY CAUSES: 


= Bad orecessor board 
= Wrong address in command line 


ERROR 6: 


After setting end of message bit, desti- 
nation proecesscer prematurely becomes 
not ready 


LIKELY CAUSES: 


a Destination processor beard bad 


ERROR 7,8: 


Resettinc the messane ocending interrupt 
mit, does not work properly 


LIKELY CAUSES: 


~ Bac orocessor board 


ERROR 9: 


Relinacuisning contral of the Sim@g+ bus 
faiis 


LIKELY CAUSES: 


_ A mac oreoressor card on the Sidd+ 
soeakiric cut of turn 
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T¥. TESTING/TROUBLESHOOTING - E. S1@@+ Test Mode (continued) 


ERROR 10,11: 


Si@@+ header or data verify error. 


LIKELY CAUSES: 


= Bad parallel data cable 
= Bad destination or source processor 
cards 


APPENDIX A 


GLOSSARY 


DAISY CHAIN CABLE - A single wire which passes control of the 
Si@4+ bus from one board ta the next. This cable carmects 
from J5-2 on ome board ta J5-1 on the next. 


MASTER PROCESSOR - 4 processor beard used as the S142 bus 
controller. This board controls the flow of data aon the 
$103 and S19@+. Only ome is used per 5148 bus. 


MONTTOR - 4 program resident in processor board EPROM which 


allows board and system debug without requiring the laading 
of an O85. 


OS - OPERATING SYSTEM - A program which controls the orderly 
flow of data through the system between users ard peri- 
pherals. 


PADDLEBOARD CABLE - A 14 conductor flat cable which carries data 
betweer the Si@@+ boards and a paddleboard. 


PARALLEL DATA CABLE -—- A 26 conductor flat cable which carries 
data between the Si@@+ boards. 


PERIPHERAL CONTROLLER - Board which interfaces the Si! bus 
with a disk drive, tape drive, or a serial port (prirter, 
terminal, or communications charmel). 


Si@@+ -—- The bus on which the master preressar interfaces with 
the peripheral controllers and the Model 744, 862, and i611 
user pracesser boards. 


USER PROCESSOR - A board which runs application programs. 
System peripheral interfacing is threugh the master ora- 
cessor, 
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APPENDIX B 


REFERENCES 


TurbeDOS Installation Guide 


IMS 1230/1242 Mini-Monitor Users Guide 


IMS 1278/1320 Mini-Monitor Users Guide 


L@icz3@ Master Processear Schematics 


i238 Hardware/Soaftware Interface Document 


L@ic4a User Processor Schematics 


1240 Hardware/Software Interface. Document. 


L@1iz6a Schematics 


L@LzZ7a@ Schematics 


1270/1320 Hardware/Saftware Interface Dacument 


LWLiSZA Schematics 
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APPENDIX C 


$188+ ADDRESS SHUNTING 
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TYPICAL VIEW FROM TOP OF A 1610 7 Si00+ SYSTEM 
with 1230/1270 MASTER - 1270 USER PROCESSORS 


receptacle 






3 back panel 
PADDLEBOARD 
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APPENDIX F 


Peripheral Centroaller Interfacing Consideratians/ 
Interrupts with Si@@+ Masters 


Same miner (but important) changes to the master processor beards 
should be made when used with the cider IMS peripheral control- 
lers. The belew listed controllers will cperate reliably with 
5if@%+ masters if the nates specified are complied with. 


Interrupt 

Vectors Notes: 
441 Floppy Controller 3 A,8 
431 Floppy Controller 3 A.B 
484 Asynchroancus 1/0 = B,C 
491 Removable Disk Contrelier 4 A,B 
631 1/0 Controller = A,B,C 
934 Ficappy DMA Controller ra None 
1i@@ Winchester DMA Controller ad None 
lic GQIC-@2e Contrelier N/A None 


i 
~~ 


A) if the 1230 is used, the extended 1/0 cycle shunt is 
required. Make sure the extended 1/0 cycle shunt is 
in its proper location (JO pin 1-2). 


B) if the if7@ master is used, ard it is a revision B 
board, camoly with the Appendix H changes. 
ie Note that irterrupt vector ¢ is used. This is not the 


same vector as used with older IMS masters. It must 
be changed te vector = to operate. 
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The 741, 


APPENDIX & 
Non-Sia@@+ User Processor Interfacing 


with Si@a@+ Master: 


862, and 1881 user precesser boards will caperate with 


Sid#a+ masters when the specified notes are complied with. 


B) 


1238 ie7é 
Z8WA User Processor A, C BR, C 
Z8GA User Processor A, D BR, D 
682186 User Pracessar A, E B, E£ 


If the 1238 is used, the extended 1/0 cycle shunt is 
required. Make sure the extended [/0 cycle shunt is 
in its proper location (JC pin i-e). 


If the 127@ master is used, and it is a revision B 
board, comply with the Appendix H changes. 


If used as a master with 744 user comscale switching, 
the following system changes must be made: 
a Or the 74: 
a. Remove IC 6A and iA 
pin GA-4 ta GA-6 
aye Jumper oin il#A-2 ta ifA-S 
(This is essentially a permanent change. Tt must 


be backed out to allow use of the 742 serial oort 
A aS originally buiit). 


re 


Install a cable cormectinea: 


de30/ie7a-JSi f48— Fi 
User Transmit Fad 3 
User Receive a 5 
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D) 


E) 


If 


ro 


used as a master with 86¢ consale switching: 


On the 862 

a. Remove charnmei A RSeac input shunt (JA 1-16) 

D. Install charmel A RS4e2 input shunt (JA 2-15) 

Ce On the solder side, install a &.cK, i/8 W 
resistor fram IC 7A-15 ta IC 7A-16 


Install a conscle switching cable cormecting: 


ie3@/ie7a@—-Ji 86e-J1i 
User Transmit 2 a4 
User Receive 3 Ra") 


If used as a master with i@61 console switchings 


i. 


me 


On the i281 

a. Remove channel A RS&Se input shunt (JA 1-1) 

b. Install charmel 4 RS422 input shunt (JA 2-9) 

Cc. On the solder side, install a &.2k, 1/78 W 
resistor from 4B-i ta 4B-16 


Install a conmsate switching cable cormecting: 


les@/ie7a-Ji ig@Bi-Ji 
User Transmit 2 24 
User Receive 3 Fed 14] 
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APPENDIX H 


Uiporading REV B ie@7s ta Provide Extended [1/0 Cycles 


When any of the cider users (742, 862, 1881), or peripheral 
contrailers (448, 4324, 4624, 491, 631, 821), are used with the 
L278 REV BR, the i27@ change described nere should be implemented 
to ensure cansisternt, erroar free cperation. 


The change intreduces a Z8@B wait state on each 1/0 operation. 
Due ta the nature of the 1278 software interface with the slower 
cards, the impact on averall system performance should be much 
less than 1% and wili be urmoticeable toa the user. 


(Caution: Only make this change ta 12704 Revision B boards). 
The changes are: 
1. Add a wait state on I/O: 


Aa Cut trace at USe-2 on solder side 


Ds Add a wire ton solder side): USe-2 toa USa-7 


is ARiter oSYNC timing te pretect 821 counter flip flap: 


a. Lift oin from U42-4 by pulling U42 from its 
socket, bending goin cut of the way, and reinsert— 
img U4, 


fe Add a wire (on the solder side): U4@-3 to U4a-—4 


H—1 D. Johnsan/ooMARas 


